FIG. I 



HOLE 



GROOVE 



LIGHT 

EMITTING 

SPOT 



LP 



01 



o 



LP 



11 




o 



w 

Q 
O 



LP 



21 



o o 
o 

o o 




oxo 

,-0\ 



LP 



31 



o o 
o o o 
o o 




&9'o 



LP 



41 



o o o 
o o o 
oop 




,/0:0 



LP 



51 



o 

o o 
o o o 

o o 




FIG.2A 



20^ 
14" 




c 



24 
22 




-18 



Z 



12 



-10 



FIG. 2 B 



20^x 
14- 



FIG.2C 



14 

s 



7 



28 



-26 




-24 
22 




-18 



zj 



12 



-10 



26 

30 / .24 




-18 




A 



12 



-10 



FIG. 2D 




32 34 32 
20 



FIG.2F 



FIG.2G 



32 34 32 
20 




FIG.2H 



32 3 4 32 

' v 

20 

2^ 24 J° 




. 32 34 32 , 
25 



FIG.3A 




FIG.3B 60b 




FIG . 5 




INJECTION CURRENT (mA) 



IG. 8A 




NFP 



FIG . 9 




INJECTION CURRENT (mA) 



FIG . 10 



m 

• J 


f\ A 2.5Gbit/s 




1 30 dB 








^ V \ s ^Vpp = 0.50 V 




W V PP = 0.25 V 


1 


\ a a/\ ,b = 4 0 rT[A 


■ 


1 ' — : — id 



842 844 846 848 850 852 

WAVELENGTH (nm) 



FIG. I I 



FIG.I2A 




FIG. I2E 



FIG. I2F 




FIG.I2G 



32 34 32 , 

„ ' 

20 

26 24 ^!° /f 6 




FIG. I2H 



26 24 40 /26 





FIG.I4C 





52h 


52a 


52b 




52g. 


\ 


Ml 




\ 


^52c 




52-f 


52e 


52d 





FIG. 15 




4 8 12 16 

INJECTION CURRENT (mA) 



to 

CO 

I — I 

CO 

co 
i — i 

pc: 

CO 



FIG .16 



PHASE-LOCKED 




WITH ONLY STRIPE GROOVE 

J 




-40 -30 -20-10 0 10 20 30 40 



FIG, I7A FIG .I.7B 




8a 8b 



FIG . 18 

.8b 




FIG . 19 





. PHASP. SHIFTER 


..• 


AMPLITUDE = 0" 


\ 


y- ODD MODE . ' 

••••••• 


/ >r 


7 

^ EVEN MODE 


AMPLITUDE t 0 





FIG.20A 



pi 



^CONSTRUCTION 

VERTICAL STEP 

P2 



FIG.20B 



FIG.20C 



NORMAL TAPERED STEP 



FIG .20D 















i 



REVERSE TAPERED STEP 



STEP . + DIP 



R: REFLECTIVITY 
DISTRIBUTION 



TRANSITION REGION 



